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_______________________________________________________________________________________________

1 Introduction 

Uplink feedback and control information is required for scheduled data transmissions in the downlink. In particular, ACK/NACK feedback is required to support HARQ and DL CQI feedback is needed by the scheduler. This uplink feedback and control information has a relatively small payload and needs to be transmitted in a rather short period of time.   

The multiplexing schemes of the UL pilot, data, and data-associated L1/L2 control signalling have been agreed and specified in section 9.1.1.2.3 of [1].  These multiplexing schemes are designed for the active mode in a RRC Connected state/LTE Active mode, whereby the implicit assumption is made that there is data to be transmitted on the uplink. The proposal in this paper focuses on the case when no data is transmitted in the uplink, while CQI feedback and ACK/NACK are still required to support data transmission in the downlink. 

_______________________________________________________________________________________________

2 Discussion 

The UL multiplexing and control schemes in [1] specify three multiplexing combinations for the UL pilot, data, and L1/L2 control signalling within a sub-frame.   For the case when synchronization is lost, a non-synchronized RACH procedure is required, including UL synchronization, and initial training of the channel quality estimate to re-enable UL access.  In some cases, it may be desirable to maintain UE synchronization even when no data is transmitted in the UL. 

When maintaining synchronization, the UE can transmit continuously the CQI feedback and the ACK/NACK feedback required for downlink transmissions.  The CQI report also allows the eNodeB to control the downlink power. However, transmission of UL reference symbols is also required for coherent demodulation of  the DL CQI feedback and ACK/NACK. Moreover, UL reference symbols are used to estimate the UL channel quality for scheduling UL transmissions. To avoid wasting resources when no UL data is transmitted over an extended period of time, the UL CQI pilot could be discontinued.  However, discontinuing UL CQI pilots would require a training period after a scheduling request is sent.  Therefore it is suggested to introduce a mode whereby only a small number of UL CQI reference symbols are transmitted. A small number of UL reference symbols for UL CQI estimation will allow fast UL access while not wasting resources in case of no uplink data transmission.

_______________________________________________________________________________________________

3 Summary 

We propose to introduce a mode for reducing the UL CQI pilot when no data is transmitted in the uplink. In this case, the number of UL reference symbols supporting UL CQI estimation can be reduced by lowering their duty cycle and/or dereasing the number of subcarriers used for the pilot transmission.
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